The Arctic has experienced unprecedented changes in recent decades. Warming has been particularly strong in the Arctic since about 1980. Permafrost is warming, glaciers are melting and retreating, hydrological processes are being altered, and biological and social systems are changing in response. Knowing how the structure and function of Arctic ecosystems respond to climate change is important to understanding the future state of the Earth system and how humans must adapt. A range of biophysical states and processes, influenced by threshold and phase changes at the freezing point, are being altered. The components of the Arctic system are interdependently linked to all others and interconnected with the broader global system. However, unlike most other regions, winter conditions dominate in the Arctic for most or all of the year. When thawing of the snow, ice, and near-surface soil occurs, dramatic changes occur through threshold shifts in surface energy balance, glaciological and hydrological processes, and ecosystem dynamics. Such significant changes reverberate throughout the system, particularly if these parts of the system do not usually experience phase change or if the thawed period is lengthened. Also playing roles in the broad-scale changes across the entire system are the closely coupled feedbacks among various system processes.
ecosystems primarily as a result of increases in runoff from terrestrial ecosystems. Hinzman et al. analyze the trajectory of the Arctic system through synthesis of the dynamics of components of the system including the atmosphere, ocean, sea ice, Greenland Ice Sheet, glaciers, ice caps, hydrology, permafrost, terrestrial ecosystems, and marine ecosystems. They conclude that the physical components of the Arctic climate system are in extreme states, and that there is no indication that the system will deviate from this anomalous trajectory in the foreseeable future. Furthermore, Hinzman et al. argue that warming may be further enhanced by other responses such as the release of greenhouse gases and changes in the distribution of vegetation that are expected to intensify with continued warming. Finally, Euskirchen et al. conduct an initial analysis to estimate the cost to society of lost climate-regulation services due to decreases in albedo from losses in sea ice cover, decreases in albedo from reduced snow cover, and increases methane emissions from permafrost thaw. The analysis of Euskirchen et al. indicates that over the next century cumulative costs to society of these lost services will run from US$7.5 to US$91.3 trillion.
Note that McGuire, Hinzman, and Walsh were organizers of the invited feature, and Hobbie and Sturm were guest editors of the invited feature. 
